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The invention concerns a method for finishing leather in 
the stain state by the application of thermoplastic or 
thermosetting powders and to a machine for its implementation. 



The application of powder with an electrostatic gun is a 
method used in numerous fields for the coating of objects or 
materials . 

Such a method is not only applicable to materials which 
are sufficiently conductive to be grounded and to attract 
charged particles, and which can withstand the temperatures 
required for the thermal treatment which follows the application 
of the powder. 

The method according the invention consists in depositing 
thermoplastic and thermosetting powders with an electrostatic 
gun onto the intact hair side, the slightly cleared hair side, 
or onto the split flesh side in the stain state, which may or - 
may not have been subjected to dyeing and to a treatment to 
improve electrical conductivity, where the leathers were tanned 
with mineral tannins and retanned with mineral or synthetic 
tannins, to the exclusion of plant tannins, and their nutrition 
consists of so-called "fatty substance-free" products. 

Although the stain leather has a humidity level of 
approximately 15% and consequently is a conductor of 
electricity, it is preferred to increase this quality. For this 
purpose, the method according to the invention provides for the 
addition, during operations of wet dressing, of quaternary 
ammonium salts, particularly halides or oxyethylated amines, 
preferably in the presence of isopropanol in the case of high 
temperature treatments- These oxyethylated amines can also be 
applied by conventional gun application before the electrostatic 
treatment. 

Similarly, for the leather to withstand the temperature 
conditions, it is necessary that the prior phases of its 
treatment use tanning products, retanning products, and 
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nutrition products which impart the required properties to it. 
For this purpose, the mineral tannins used for the tanning 
consist of basic chromium salts. Similarly, the tannins used for 
retanning preferably consist of chromium salts, aluminum salts, 
or zirconium salts. 

The retanning of leathers is advantageously followed by a 
treatment with a dialdehyde, such as gluteraldehyde . The 
leathers are provided with nutrition with so-called "fatty 
substance-free" products such as combinations of phosphoric 
esters and polyglycerol esters, or sulf ochlorides , or 
sulf ochlorinated paraffins. 

The physical preparation of the support is also important 
to ensure a good distribution of the powder. It is thus 
indispensable that the distribution of this powder takes place 
in materials with intact hair side, or slightly cleared hair 
side, and, on the flesh side, on very short-napped velvets such 
as those obtained by splitting. 

The powders used, which may or may not contain pigments 
and/or nonvolatile plasticizers , are based on epoxy resin, 
polyvinyl chloride, polyethylene, polypropylene, cellulose 
acetobutyrate, chlorinated polyethers, polyesters, polyamide 
resin, or any other resin. 

The invention also relates to a machine for the 
implementation of this method. This machine comprises an 
introduction conveyor belt, an intermediate conveyor belt which 
traverses a chamber for electrostatic treatment and is made of 
an electrically conducting material and connected to ground by 
one of its bearing rollers, an output conveyor belt made of an 
insulating material and capable of withstanding the 
temperatures existing in a chamber for electrostatic treatment 



which it traverses, electrostatic guns arranged in the 
above-mentioned chamber, a heat source consisting notably of 
infrared emitters arranged in the chamber for electrostatic 
treatment, and means for imparting an identical speed of 
displacement to the three conveyor belts. 

Thanks to its arrangement, this machine can ensure the 
continuous finishing of all the leathers which have undergone 
prior treatments to make them electrically conducting and 
capable of withstanding the increase in temperature required for 
the polymerization or the fixation of the thermoplastic or 
thermosetting powders . 

The invention will be better understood with the help of 
the following description with reference to the diagrammatic 
drawing in the appendix whose single figure .represents an 
embodiment of this machine, as a nonlimiting example. 

This machine comprises an introduction conveyor belt 2, an 
intermediate conveyor belt 3, and an output conveyor belt 4. 

The introduction conveyor belt 2 consists of a sheet made 
of threads made of a synthetic material, and notably of 
polyamides, which are wound on two rollers, 5 and 6, one of 
which is a drive roller. 

The intermediate roller 3, which traverses the entire 
chamber for electrostatic treatment 7, consists of an 
electrically conducting material, for example metal wires, a 
grid, disks, or a studded endless belt. It comprises two 
deflection rollers 8 and 9 and bearing rollers 10. It is 
grounded through the intermediary of one or more brushes, not 
shown, placed on the axle of at least one of the bearing rollers 
10. 



This conveyor is associated with a cleaning device 12 which 
acts on its return strand and consists, depending on the design 
of this conveyor belt, of brushes, compressed air jets, a 
scraping element or other elements. 

The entire treatment chamber 7 is subjected to a strong 
suction action produced by a vacuum 13. This suction action 
entrains powders that are not attached to the leather 
transported by the conveyor belt 3 into the chamber and the 
powders recovered by the device 12. The vacuum 13 comprises a 
powder recovery device which allows for a considerable increase 
in the yield of this installation. 

In this embodiment variant, the treatment chamber 7 
comprises several electrostatic guns 14 borne by a support 15 
and connected to means which impart to them .an alternating 
translation movement whose direction is perpendicular to that of 
the advance of the leather 16 transported by the conveyor belts. 

Naturally, in other embodiment variants, the electrostatic 
guns can be of the type with rotating movement, or, on the other 
hand, they can be fixed, but judiciously distributed over the 
width of the leathers to be treated. In the latter case, each 
gun can operate independently of its neighbors. 

The output conveyor belt 4 traverses the entire thermal 
chamber 17 and, for this purpose, it is made of an insulating 
material which is capable of withstanding the maximum 
temperatures required for the polymerization or the fixation of 
the thermoplastic or thermosetting powders on the leathers. The 
chamber 17 comprises heat sources consisting, preferably, of 
infrared emitters 18. 



The three conveyor belts are connected to control means 
which impart an identical, but adjustable, displacement speed of 
0.5-7 m/min, to them. 

Naturally, the invention is not limited to the only 
embodiment variant that has been described above as an example; 
rather, it comprises all the embodiment variants. 

Claims 

1. Method for finishing leathers in the stain state by the 
application of thermoplastic or thermosetting powders with an 
electrostatic gun onto the intact hair side, the slightly 
cleared hair side, or onto the split flesh side in the stain 
state, which may or may not have been subjected to dyeing and a 
treatment to improve electrical conductivity, where the leathers 
were tanned with mineral tannins and re tanned with mineral or 
synthetic tannins, to the exclusion of plant tannins, and their 
nutrition consists of so-called "fatty substance-free" products. 

2. Method according to Claim 1, characterized in that the 
improvement of the conductivity of the leathers is the result of 
the addition, during operations of wet dressing, of quaternary 
ammonium salts, notably halides, or oxyethylated amines, 
preferably in the presence, of isopropanol. 

3. Method according to any one of Claims 1 and 2, 
characterized in that the mineral tannins used for the tanning 
consist of basic chromium salts. 

4. Method according to any one of Claims 1-3, characterized 
in that the tannins used for retanning consist of chromium 
salts, aluminum salts, or zirconium salts. 
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5. Method according to any one of Claims 1-4, characterized 
in that, after the retanning, the leathers are treated with a 
dialdehyde, and notably gluteraldehyde . 

6. Method according to any one of Claims 1-5, characterized 
in that the leathers are provided with nutrition with 
combinations of phosphoric esters and polyglycerol esters, with 
sulfochlorides or sulf ochlorinated paraffins. 

7. Method according to any one of Claims 1-6, characterized 
in that the thermoplastic or thermosetting powders, which may or 
may not contain pigments, and/or nonvolatile plasticizers, are 
based on epoxy resin, polyvinyl chloride, polyethylene, 
polypropylene, cellulose acetobutyrate, chlorinated polyethers, 
polyesters, polyamide resin, or any other resin. 

8 . Method for the implementation of the method according to 
Claim 1, characterized in that it comprises an introduction 
conveyor belt, an intermediate conveyor belt which traverses a 
chamber for electrostatic treatment and is made of an 
electrically conducting material and connected to ground by one 
of its bearing rollers, an output conveyor belt made of an 
insulating material and capable of withstanding the temperatures 
existing in a chamber for electrostatic treatment which it 
traverses, electrostatic guns arranged in the above-mentioned 
chamber, a heat source consisting notably of infrared emitters 
arranged in the chamber for electrostatic treatment, and means 
for imparting an identical speed of displacement to the three 
conveyor belts. 

9. Machine according to Claim 8, characterized in that the 
chamber for electrostatic treatment is connected to a device for 
suction action which is capable of entraining powders that are 
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not attached to the leather and associated them by means which 
secure the recuperation of apirated powders. 
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LVinvention fe rapport© a un procede de finissage das culra 
a l'etat de stain pax application da poudrea thermoplastiques ou 
thermodurcissables at a una machine pour sa aise en oeuvre. 

L 1 application pax pistolettage electrostatique de poudre 
est un procede utilise dans de nombreux domaines pour le revfite- 
aent d'objets ou de materiaux. 

Un tel procede n'est applicable que sur des materiaux qui 
sont suffisamaent conducteurs pour pouvoir 8tre mis a la terra 
et attirer dea particulea chargees et pouvant supporter las 
teaperaturea requiaes pour le traiteaent thermique qui fait suit 
a 1* application de la poudre. 

Le procede selon 1 • invention conaiate a depoeer pax piato- 
lettage electrostatique des poudrea thexaoplastiquea et tnerao- 
durcissables aux la pleine fleur, la fleur legereaent corrigee 
15 ou sur le c8te chair refendu de cuira a l*eta« de atain, ayant 
ou non subi une tsinture et un traiteaent pour aa6liorer leur 
conductibilite 61ectrique f cuirs dont le tannage a ete effectue 
avec des tannins aineraux et le retannage avec dea tannine aine- 
raux ou synthetiquea , a 1» exclusion des tannins vegetaux, et don 
la nourriture est constitute pax des produits dits "sans matiere 
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grasses". 

Bien que le cuir en atain ait une huaidite d» environ 15 % e 
est done conducteur de l'electricite, il est preferable d'augaen 
ter cette qualite. A cet effet, le procede selon 1' invention pre 

25 voit d'ajouter, lora des operations de corroyage huaide , des seH 
d'ammonium quaternaire, en particulier dea halogenures ou bien , 
des amines oxytthylees en presence d'iso-propanol de preference 
dans le cas de traitements a temperature elevee. Ces amines oxy- 
ethylees peuvent 6tre egalement appliquees par pistolettage clas- 

50 sique avant le traiteaent electrostatique. 

De mSae, .fin que le cuir supporte les conditions de te»pe-| 
ratuxe, il est necessaire que les phases anterieuxes de son trai 
tement mettent en oeuvre des produits de tannage, de retannage e| 
de nouxxituxe lui conferant les proprietes recherchees. A cet | 

35 effet, les tannins mine -ux utilises pour le tannage jont c-po-| 

^vss^^j: ^^skij: de seis de chro i 

~ ^ S « ?P ihySe^Le^uirs 
traitemSt fax - <iiald6hyde comme Wudaxald J*^;.'™ 
sont nouxxis pax des pxoduits dits sans ma* x J do 
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La preparation physique du support est orjaicuenc iaporuante 
pour assurer une bonne repartition ae la poudre. II est aouc 
indispensable que la repartition de cette poudre s'effectuo sur 
des materiaux pleine fleur ou a fleur IcK&remenfc corrigee et, 
5 sur le cfite chair, sur des velours tven ras canine ceux obtenus 
par refente. 

Les poudres utilises, renfermant ou non des pigments et/ou 
des plastifiants non volatils, sont a base de r^sine epoxy, de 
polychlorure de v*nyle, de polyethylene f de polypropylene f 

10 d f aceto-butyrate de cellulose, de polyethers chlores, de polyes- 
ters, de resine polyamide ou de toute autre resine. 

L' invention vise egalement la machine pour la mise en oeuvre 
de ce proced4» Cette machine comprend un convoyeur d 1 entree, un 
convoyeur intermediaire qui, traversant une cabine de traitement 

15 eiectrostatique, est realise en materiau conducteur d f eiectricite 
et est relie a la masse par l'un de ses rouleaux porteurs f un 
convoyeur de sortie realise en materiau isolant et apte a reala- 
fcer aux temperatures regnant dans une chambre de traitement ther- 
mique qu'il traverse, des pistolets eiectrostatiques disposes dans 

20 la cabine precitee, une source de chaleur constituee notumment 
par des emetteurs infra-rouges disposes dans la chambre de 
traitement thermlque et des moyens pour communiquer aux trois 
convoyeurs une Vitesse de deplacement identique, 

GrSce 4 son age nc erne nt , cette machine peut assurer on 

25 continu le finissage de tous cuirs ayant subi prealablement des 
traitements pour les rendre conducteurs de l f eiectricite et 
aptes a resister a I'eievation de temperature necessaire k la 
polymerisation ou a la fixation des poudres thermoplastiques ou 
therm odurcissables. 

30 L 1 invention sera mieux comprise a I'aide de la description 

qui suit en reference au dessin schematique annexe dont 1' unique 
figure represente, titre d'exemple non limitatif, une forme 
d 1 execution de cette machine. 

Cette machine comprend un convoyeur d» entree 2, un convo- 

35 yeur intermediaire £ et un convoyeur de sortie ±. 

Le convoyeur d 1 entree d est compose d'une nappe de fils en 
matiere synthetique, et notamment en polyamides, s'enroulant 
sur deux tambours £ et 6 dont l ! un est moteur. 

Le convoyeur intermediaire travorsant de part en part 

40 une cabine de traitement eiectrostatique est constitue en 
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materiau conducteur da 1* electric ite et, par exeraple, par dea fil 
metalliques, pax un grillage, par dea disques ou pur un tapis 
aans fin cloute. II comport- deux rouleaux de renvoi 8 et 2 
et des rouleuux porteurn 10 II est mis a la masae par l'lnter- 
5 mediaire d'un on de pi- aeri frotteura, non represents, places 
sur l'axe d'au moins l'un de-.i i nileaux porteur3 10. 

Ce convoyeur est associe a un dispositif de nettoyage 1£ 
agissant sur son brin de retour et constitue, selon la conception 
de ce convoyeur, par des crosses, des Jets d'air comprime, un 

10 element de raclage ou autres. 

L'ensemble de la cabine de traiteraent 2 e3t soumis a une 
forte aspiration provenant d'un aapirateur IjJ. Cette aspiration 
entratne les poudres qui ne se sont pas fixees sur les cuirs 
amenes par le convoyeur 3_ dans la cabine et les poudres recupe- 

15 rees par le dispositif 12. L'aspirateur 1j> comporte un dispositif 
de recuperation de la poudre qui pennet d'augmenter considerable- 
ment le rendement .de cette installation. 

Dans cette forme d' execution, la cabine de trait ement 2 
comporte pluaieurs pistolets electrostatiques 14 portes par un 

20 support 11 et relies a des moyens leur communiquant un mouvement 
de translation alternatif , de direction perpendiculaire a celle 
de defilement des cuirs 16 vehicules par lea convoyeurs. 

Bien entendu, dans d' autres formes de realisation, les 
pistolets electrostatiques peuvent etre du type a mouvement 

25 rotatif ou, au contraire, etre fixes mais repartis judicieuse- 
ment sur la largeur du convoyeur avec possibility de reglage 
en fonction de la largeur des cuirs a traiter. Dans ce dernier 
cas, cheque pistolet peut fonctionner independamment de ses 
voisins. 

30 Le convoyeur de sortie ± traverse de part en part une 

chambre de traitement thermique 12 et, a cet effet, est realise 
dans un materiau isolant susceptible de resister aux temperatu- 
res maximales requises pour la polymerisation ou la fixation 
des poudres thermoplastiques ou thermodurcissables sur les cuirs. 

55 La chambre 12 comporte des sources de chaleur constitutes, de 
preference, par des emetteurs infra-rouges 18. 

Les trois convoyeurs sont relies a des moyens de commands 
leur dormant une vitesse de deplacement identique mais reglable 
et comprise entre 0,5 et 7 m/mn. 

40 Comme il va de soi, 1« invention ne se lijnite pas a la 
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; v seule for::;* d'exccu^ioa da ceUto cacnine qui a &t6 d-jc ,f Ue 
ci-deasus i fcitre d'exe^ple ; olie on erabras<ie f au concrv.ivo f 
toutea lea variantes 4e realisation. 
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- hKVcNDlCATIOHS - 

1. - Procede de finissage des cuirs, caracterise en ce qu'il 
con8iste a deposer par pistolettage electrostatique des poudre3 
thermoplastiques ou thermodurcissables sur la pleine fleur, la 
fleur legerement corrigte ou sur le cCte chair refendu de cuirs 
a l'etat de stain, ayant ou non subi une teinture et un traite- 
ment pour ameliorer leur conductibilite electrique, cuirs dont 
le tannage a ete effectue avec des tannins mineraux et le retan- 
nage avec des tannins mineraux ou synthetiques , a 1* exclusion dea 
tannins vegetaux, et dont la nourriture est constitute par des 
produits dits "sans matieres grasses - . 

2. •» Procede selon la revindication 1 , caracteriae en ce que 
1* amelioration de la conductibilite des cuirs resulte de 1' addi- 
tion, lors des operations de corroyage, de sela d • ammonium quater 

15 naire et notamment d'halogenures, ou d' amines oxyetnylees en 
presence d*isopropanol. 

3. - Procede selon l*une quelconque dea revendications 1 et 

2, caracteriae en ce que les tannins mineraux, utilises pour le 
tannage, sont composes de sels basiques de chrome. 

4. - Procede selon l'une quelconque des revendications 1 a 

3, caracteriae en ce que les tannins, utilises pour le re tannage, 
sont composes de sels de chrome, de sels d« aluminium et de sels 
de zirconium* 

5. - Procede selon l'une quelconque des revendications 1 a 
25 4, caracterise en ce qu'apres retannage les cuirs sont traites 

par un dialdehyde et notamment par le glutaxaldehyde. 

6. - Procede selon l'une quelconque dea revendications 1 a 

5, caracterise en ce que les cuirs sont nourris pax des esters 
phosphoriques et des esters de polyglycol combines, des sulfo- 

30 chlorures ou des paraffines sulfachlorees. 

7. - Proc6d6 selon l'une quelconque des revendications 1 a 

6, caracterise en ce que les poudres thermoplastiques ou thermo- 
durcissables, renfermant ou non des pigments et/ou des plasti- 
fiants non volatils, sont a base de resine epoxy, de polychlorure 

35 de vinyle, de polyethylene, de polypropylene, d'aceto-butyrate 
de cellulose, de polyethers chlores, de polyesters, de resine 
polyamide ou de toute autre resine. 

o _ Machine oour la mise en oeuvre du procede selon la 
revendicatiof' caract^is^ « J-g'-^HSr 
M11T , ^lont-rpe un convoyeur xntermediaire qui, craversant uiic 
SSSnJ S fraitemen? llectrostatique, est realise en materxau 
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rouleaux port-.eui.-c , m cox'ioy :. . < 

iaolnns ec apce a resistor -iu:: r t c.-.. :•:.:..-.•<:.< . . . •<:. 

c'fiar.bre de traite::.e::u cuernii -;ue --/i'V.. Whvcr.io , ; ... •, 

,ie dolour eon.: ci •««:•*. s ::ofcv»..wn:; .ie'J /•s.ef.cirw i .»j.v.-j-u-. • u.: 
disposes aauti iu ::.3.v.bre do traitenenc chei.-in.luue ef ::cr, ;:.;,.y-;"s 
pour coomuni-iuer uux crois convoyed une vLCense ie dc:;laoeL-.o«t; 
identique* 

9. - Llachine selon la revendication a, caraoterisee en ce 
que la cabine de traitement electrostatique eat reliee a un 
disposifcif d'aspiration qui, apte a entratner les poudres non 
fixees sur les cuirs, est associe a des moyens assurant la 
recuperation des poudres aspirees. 
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'..CI U - ll/oo CUc.OVOO CUcl VooT u-iu.jjj -- 
l.rX l!u N STA'UC if I'HAt ING POLYMER POWDERS* 
OK r INISMtNci.OK LEATHERS.. 



N K Vi 

Leather finishing process consist* in the deposition of 
t* rrtr.j,)! vstic or thermosetting powders, by an eleclrosta 
;.c ft-;-, the hair side of the skin. The Ica'.her may have 
•■v.'ifi'ji^it treatment with .i dye or to improve its electri- 
c.il conductivity. Tanning is effected using inorganic 
t.innins and retanaing using inorganic or synthetic tannins 
excluding vegetable types and the tawing paste is of nca- 
!".u; y n*:it'-' r i 1 a . 

AO VAN TAPES 

7\11 leathers treated to render them electrically conduce 
-ing and able to resist the high polymerisation or uxation 
temps, can be finished successfully in a continuous pro- 
ecu. 

APPARATUS 



The process is operated on a machine comprising an 
inlet conveyor (Z) of polyamide cloth, an Intermediate 
conveyor (3) traversing the electrostatic cabinet and made 



'au-bsb. A IJ-n6. 



of a metallic gaute and an cutlet cii.-.v.-yor p lfi 
through the heat treatment ch.w.-.be r (17.. thic cv,;: 
is made from an insulating matcri.il enable of r-. 
the temps, required for the polyTtu: r i j.i t w a of the- 
ders sprayed on the skins. 

SPECIFICALLY 

During currying, quaternary ammoriium salts, 
the halides, may be added, also by mr.ins of a api 
The non-fatty material* are of phosphoric acid- ; 
glycol esters, sulphochloride s or aulrhochlorwi.'.: 
ffins. The powders applied by the' spray guns ( I 
include pigments and/or non-volatile pla stic i s e r * 
are based on epoxy resins, PVC, polyethylene, pc 
pylene, cellulose acetate - butyrate, chlorinated p. 
ethers, polyesters and polyamide resins. 
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